A 54-year-old man who had an appearance strongly suggestive of Cushing's syndrome, collapsed after the removal of a carcinoid tumour of the thymus. The clinical suspicion of acute adrenal insufficiency was supported by invasive haemodynamic data and the diagnosis was subsequently confirmed biochemically. These post-operative events were subsequently ignored and a further crisis was probably prevented by tumour recurrence (and hence resumption of adrenocorticotropic hormone (ACTH) production). The ectopic production of ACTH from a carcinoid tumour of the thymus is recognised but a report ofacute adrenal insufficiency from its removal is probably unique.
Introduction
There are many reasons for postoperative hypotension with respiratory inadequacy following major surgery, but rare events need to be considered as well as common ones.
Report
Following sudden back pain after strenuous lifting, the chest X-ray of a 54-year-old man showed collapse of two vertebrae in the low thoracic spine, accompanied by an unexpectedly wide mediastinum. This latter chance finding prompted his referral to a thoracic surgeon, who was presented with an obese, breathless man. He was a heavy alcohol and cigarette consumer, taking frusemide and enalapril for hypertension. Computed tomography (CT) showed a 10 cm glandular mass in the anterior mediastinum. An uneventful left anterior mediastinotomy under general anaesthesia, provided tissue for a histological diagnosis of a carcinoid tumour of the thymus and he was listed for thymectomy.
His plethoric, truncally obese features, associated with striae and poor peripheral musculature, caused the anaesthetist assigned to this operation (the author), to The suspicion of Cushing's syndrome was allayed by information that he had recently been fully investigated by a consultant physician for his hypertension and although none of these results were available, his endocrine system had reputedly been found to be normal.
Following correction ofhis hypertension and hypokalaemia by the simple expediency of time and potasium supplementation, he underwent a median sternotomy. General anaesthesia was uneventful, although at one time he required a bolus of ephedrine for a transient period of hypotension. A discrete handful of tumour within a fatty thymus was peeled easily off the pericardium. Blood loss at surgery was about 600 ml and he was given two units of blood post-operatively on the ward when it was noted that he was hypotensive.
Forty-two hours after surgery, at 03.30 h, he complained of dyspnoea and was obviously in distress. He was afebrile, pale, clammy, and fatigued and had a peripheral oxygen saturation of 75% with an FIO of0.4. Blood pressure was 80/40 mmHg. White cell count was normal. Serum potassium was 5.9 mmol/l and blood sugar was 4.0 mmol/l. Arterial blood gases revealed a combined respiratory and metabolic acidosis with a pH of7.24. ECG showed peaked T waves. A post-operative chest X-ray showed bilateral hilar and left basal shadowing. The provisional diagnosis made was pulmonary basal atelectasis, secretion retention, and cardiac failure due to myocardial ischaemia.
Upon immediate transfer to the intensive care unit, again the author was struck by the patient's Cushingoid appearance. Blood was taken for serum electrolytes and cortisol assay and steroids were started empirically. Because of the respiratory inadequacy and fatigue he was anaesthetised, intubated and ventilated and the anticipated ensuing hypotension was prophylactically treated with dopamine by infusion.
The question of pulmonary oedema was addressed by Swan-Ganz catheterisation. This revealed a right atrial pressure of 21 mmHg, a right ventricular pressure of 33/ 13 mmHg, a pulmonary artery pressure of 36/26 mmHg and a pulmonary artery occlusion group.bmj.com on November 7, 2017 -Published by http://pmj.bmj.com/ Downloaded from pressure of 24 mmHg. These results appeared to confirm a diagnosis of congestive cardiac failure and inappropriate treatment would have been instigated except that data collection fortunately continued. Mixed venous oxygen saturation (SO2) was 66% (95% arterial saturation (SaO2), F102 of 0.5), cardiac output was 7.42 1/min and systemic vascular resistance was 775. These results were therefore not consistent with simple pump failure, but were rather a picture of systemic vasodilatation and fluid overload. Acute adrenal insufficiency was therefore likely and he was treated with hydrocortisone, frusemide, and antibiotics.
Within six hours his condition had dramatically improved. He had a mean arterial pressure of 88 mmHg, right atrial pressure of 18 mmHg and a pulmonary artery occlusion pressure of 18 mmHg. His Sv02 was 80% and calculated values showed a mean cardiac output of 5 1 /min and a systemic vascular resistance of 1111. He was now making good quantities ofgood quality urine. After 24 hours, mechanical ventilation was discontinued and he was discharged from the intensive care unit.
The diagnosis of an hypoadrenal crisis was confirmed by a serum cortisol taken before treatment of 55 nmol/l (normal 140-700). Steroid treatment was continued on the ward, but unfortunately the diagnosis was not conveyed to the general practitioner, therapy was abruptly withdrawn and his endocrine status ignored.
Almost two years later the patient was listed for a resection ofa recurrence ofhis mediastinal mass. Upon re-examination by the author, he appeared his familiar Cushingoid self. His obesity had increased, his osteoporosis had progressed with more vertebral collapses and his hypertension was out of control at 230/ 150 mmHg. With the benefit of the above experience, surgery was deferred until some investigations had been carried out. Baseline serum cortisol was 940 nmol/l, and a short synacthen test showed a degree of responsiveness ofhis adrenals, starting from a baseline of 940 nmol/l rising to 1416.7 at 30 min and 1717.3 at 60 min. Urinary cortisol was 2477 nmol/24 h (normal range up to 300).
With a settled blood pressure, further surgery went ahead, this time involving a posterolateral thoracotomy. There was found to be a 4 cm diameter tumour nodule attached to the left innominate vein with an extension on to the anterior chest wall. A piecemeal dissection was carried out. Pain relief was provided by preemptive, paravertebral, balanced analgesia.' His peri-operative course was unremarkable and a full steroid replacement and weaning regime was undertaken.
The patient died at home one year following this operation; the cause was believed to be a combination of a chest infection and unresponsive cardiac failure.
Discussion
The triad offlushing, diarrhoea, and asthma are not clinical features of thymic carcinoids, neither is an association with myasthenis gravis Acute adrenal insufficiency has been recorded following the removal of apparently non-functioning adrenal masses,4 but a Medline search of the last 28 years failed to confirm that the removal of an ACTH-secreting carcinoid tumour of the thymus had previously been associated with this medical emergency. However, it is most likely that over the years such a mechanism must have been responsible for a number of post-operative deaths, especially those associated with hypotension and myocardial ischaemia.
The cardiovascular abnormalities noted during the hypoadrenal crisis in this patient are typical. Hypotension occurs due to a greatly lowered systemic vascular resistance. Cardiac output may be elevated. The pulmonary artery occlusion pressure can either be normal, low in the presence of hypovolaemia, or raised in the presence of congestive cardiac failure which itself can compound acute steroid depletion.4 All these abnormalities are reversed by steroid administration, the mechanisms of which remain obscure.
It should be noted that hormone withdrawal alone was not the only factor operable in this patient, a thoracotomy is one of the most stressful events which it is possible to inflict upon the hypothalamic-pituitary axis.' Indeed, it has been estimated (in the absence of regional analgesia') that during the first 24 postoperative hours, adrenal secretion of cortisol can be up to 150 mg.5
The failure to prescribe steroids during convalescence following initial tumour removal could have resulted in a further crisis. It is possible that this patient's life was saved by a residual ACTH-secreting tumour in mediastinal adipose tissue.
All patients with a known carcinoid tumour of the thymus should have a diagnosis of Gushing's syndrome excluded and acute adrenal insufficiency should be considered in any postoperative hypotensive collapse where thymic tissue has been removed. Bacterial cultures including tuberculosis were negative, as were serial viral titres and an auto-antibody screen. Her symptoms of breathlessness resolved and there has been no recurrence after 18 months.
